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3- * : METHOD AND DEVICE FOR CALIBRATING DRIVING SIGNALS OF 

A PRINTHEAD) 

A method and a device for calibrating driving 
signals of a printhead. The method includes 
utilizing a plurality of driving signals for 
respectively heating the printhead to print a 
plurality of test patterns on a print medium, 
selecting a test pattern with better printing 
quality out of the test patterns, determining a 
driving signal corresponding to the test pattern 
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i * &X$rWm%r (*■■¥!;&** • METHOD AND DEVICE FOR CALIBRATING DRIVING SIGNALS OF 
A PRINTHEAD) 

with better printing quality, and utilizing the 
driving signal to drive the printhead to print 
data. 
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t m. * - n & % &ik m a «. • *i ^ « ?«j ep & t & 

** © # m *h A ^ - j& & m % m %t » a « t£ & ik m % 
m %i & m ttj n ?>} £? m ?>} q> ft ¥r • 




ifcb • * # f tf * 2'J J& S £ # - « £p It 4 ' * 

& & % - ?>\ t? m ( pr inthead) • ^-^^#^*t^"t°t ; 
a 1 - ^ *J t ' € it # ^ i& n £? m . ' flf ffl tt Di 

« f& tfi ifc m m % m n z? m .l £. *> - °t it t mw* - ?»J 
ep & ^ ji ep & # *i m & • t£ ep it s it a 
tia >>j n # t - ?>j ep a °a ft %l % m tz. ®%.mnm*--%L & 
m % tn %t > & & % & & m & m fa $l m f& ?>i e? m n 

*!i ^ #J JE- #t I i l» 1 t ^ f I flit It f t 4 ' 
m itb •£ It & - * £ Ep * ^ #J ■ « HL ' t^il tfl 

^i*t»mt6!i^s^^ - a m n it ■% m ^ m & n h *p 
# # m ^jtt^«^mtiiitt6<j ?>j ep o°o 
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£p 4k 4ft 1 060 ^ m * 7ft $ S • 2 £p * 4ft 1 0& ^ # - 
42 #'J <f 3& ( controller) 1 2 ♦ - % i& 4fc i6 % 1 4 » - °t 
16> « A - <a -It It 18' a Bl - ^ ^ 4£ Jfn m m. 19° -fr 
16Jif5:£^-^^^5S-20' - & it ft 2 2 > a &. - 
°t *l >§ 2 4' * t JfS f& % & 2 0#. ffi & J§g tfr & 7t ft 2 2a >f& 
ffi *T & * °t ?l ># 24^ it! • IS $fr D 20^it*tH f a S a 
26 ' & it ft 2 2m & &H&i®fo1&%W. ( heater 
resistor) 28' a XL *ft 3L & 2 4& & % it & <m ?l 
( nozzle) 3 0 • # ft • f £ 'It It 18# ^ ^ - t t i 
( buffer) ' ffi & % # # ?"J Ep ft #1- 3 2' fcl *» 3 2#, 

- % ffi ± a m It A 60 ?'J ^P t *4 ( print data) > ® jfc 
f 'J € 51- 1 2^ #l 4& # *t 3 2* m % °t % m 1 6_L 60 *fr ?L 3 0^ 
— 4& -fr 3 4i£ # 4l Bfl 60 ?>} & ft ' # ?p °£ & £p ^ 4ft 1 0#. & 
& & Ji i& & € P-B- 2 it fj JH t& 4! £j- A °t ?L 3 Of] £p ^ 
** ^ 4& *r 3 4i - ^ f * #J t ' ftfcmfrmta. 1 9 ( fel *o - 
CCM, m ft ft ) ffi & 4ft #J ^ ^ 34_L 60 ?'j ep m &l & M. 4s 

m m 60 wit ' % *h ifr tk n it • 
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% m ^ fa ft ik ^ % & & %l ^ % & & ° • € i* 

#11^ 1 4#. € it # ^ € & It 2 64l at ^ ' «l*»j^f ia 

2 8#. € it 4£ ^ € B a a It 2 6^ i» 4& » m a ' # € bb It 2 64ft. *SE 

tfL ffc Slt£ if 8f . |g -f sg. 2(H£ * J. £ - IS tfL Mi S25. 

^ ^ it # 2 2' ft % & j& % n- \±ff[%.®:tfjm%i%J§L v p 

«. it «■ * « tfr tfL & S 2IS jfa & <f |& 2 8 > It 4k ' t fa & % 

m. 2 8m % & * it £J - ^ ffe * ♦ & ffi t ^rii *i «■ >& 

°t ?l 3 03ft £ - _h #r i£ • IS ffr tfL " 3fc S 2$fc ^ & € 1H. 2 8 
#j & fig & ^ f J in, ffc S Iffi PI ' a ,8. IS *& tfl. fit S 2*fc 
^ j& % l& 2 8#j & si i£ #. * is % % m. Vp#r ^ U ' & 

ijftid ' ^E*JlfLfliSl^lS^€M Vp# ^ # IS ffy tfL Sfc S2#> 

^ - itb ' *» # # #t § ' IS £fr tfL ft; S2t fi & & # - 
H ( pre-heat pulse) » ffl ^ ^ * I*] "£ ?L 3 0^: & 

ft # B9 ffi — ' B9 — El — #T 7ft 4^ IS ifr tfL ffe S2f# at ^ ^ * " 

ffl - ^ m — t » is % m ffc S2& ^ % — n & jm m — . - 

i lli t Si ( main driving pulse) P2' + H f& flfo #x 

Pl§4 # £ Bf W Tl# * ^ ± is t& as. «f P2# # Tb^ T2 » J. 

H ^ flfc ^ P im i. IS n Nfc ®r P 2*l m A % — W . W Rib dT ° *» 
^ m it ' IS n tfL ft S26^ € ^ ^- ^i. #. * € * 4£ >!i % 2 1 4tfr 

^ dj ¥j m % % M Vpm ^ #<j ' s itb n ^ jus. #i p m a i is % 

%k m ? 2#) % & & & M M m fiti J£ Vp° ^ i P2 
6*j # It fj) T 2ifi > Jt'J ito i& % pa 2 8-f ^ ^ ■% * 54 ^ 




* 11 1 



i - %tyOLW (7) 

4 ' j-xi^initif vim # 4ft r-i T2i& ^a. • U'J & <t 

ia2 8^^*^^.E^^^I^* • & ft * Jfc flf P ltt # 4ft Bf 
fig T li& -fe » X'J litfidli^ltfiifl'tlL 3 0^ tfj ^ 

•I A ^ 1 i f ^ > *i & 34 ' ^ ft & JUL #r P lift # 4ft Pal 

T li& *a > S>] ♦ at j& ft & 6«j 3i ^ * • jtb ft > ft & IIL ft 

^ m % 9k m P2^ h #j p B i fai m dra • m m t& skm 

Pl^iSllSIt P 2»T «. & — AH *n i*. 4ft Ifr b£ Fa^ T 1 4- T 2 + ff 

Ji^^f fa 28- 0 jtb 'it it & & ^ J& 2 8i& & to & ft * # 
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B^ fal 
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$'J € 



1 2*£ f'J t * 4& Jfe % 1 4#| -ft ft ^ 1 6ffij J. £ ' #f a % W 

# w m % m 3£ %l jl 3- »r «. & *J % s& 1 2^. ^ $•] # 

4ft b^- RjJ T 1 > T 2 ' W RSb d T • wiiltl fp- a ^ ^ 

m #3 m % tfl 5fe S 2& J56 ft -ft * 3i 1 6^ ^ ft 3 4_h fl> ^ ft ^ 
^BJ »J t< ® m . ®jfcft-sr^^i§ffl^»ft*^ 1 « t& tfl St 

t I I • "ft ^ 1 6^ *J ^ ^F |SJ & ^ *J JS6 m st 

35a- 35b- 35c- 35d^t«i^ffij^^^3 4_L^iit^ilI?'jep(l 




* 12 1 



3L*&W$LW (8) 

^ ( swath) 3 6a- 3 6b- 36c- 3 6d^ #J f\ £p — m ® & 
ffij $J 13, m ft tfl. St 3 5 a - 3 5b- 35c- 3 5 d# ^ 4&> % W m ft tfl. 

. t£ ftj t* ffl m #, & ^ #h & 37a- 37b- 37c > & t =- 4* J 
37a- 37b- 37c# ^ #J it ^ m &J m & • "£ & £p * 

i o# & - m & n 6 p «. x. ' # *p * * £p * ^ i o^l .s * tt & 

& ^ # & ( cyan) £ » & ( magenta) <g ?K » 

^ * & ( ye 1 low) & * • t£ -t «B *P *. ^ 10# m m CM Ye, ^ 
Jfc 4fc #. ?'J £? & & m & : «raif frj t » -H- ^ & 3 7 a - 
3 7b- 3 7 c#. ^ J&l * # & & -1 tJc ^ °t ?L • MM >m ** & 




AWX-5T*p'# — j»J^«E^tflife35a- 3 5b- 35c- 3 5 d#j 
fli & JUL ft B /3 ffi * # * HQ # # * ^ « ' m m. ft M ± « 
ft «L ft i H #J a£ r?, *g $ ' « ^ € i* 4& ift « 1 4H: 4fc 

4a is] m ft € £ V ^ t£ JIB ft tfl. St 3 5 a - 3 5b- 35c- 
3 5 d ' ft ^ ^ ^ m Mb & tft & m i% m m ffi, 35 a - 3 5b- 
35c- 35d4Li.«6ftflfeft^-#^i§l6fj#iStB^r-1 ° -k° ffi =- 
~ • »J ^Hft mSfe 3 5 a^ i H ^ t f ^ # ^ Bf fa] f » fln 

^JS6ftmSt35d4Li.JSSftS6.ft6^#i*BfRg^* ' ® at ^ 
&Wm$litfL9L%LJL5'>£'tiL&. : & #«] If ?>J £p H. ML 3 6 a - 
3 6b- 36c- 3 6 d_L ff\ 1$ /£ # va U. %>\ ^ g] # ^>J £p ^ > 
£p o°a f & * ^ %h ft % m i% m ft tfl. St 35a- 35b- 
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3 5c - 3 5dt i£ ffl ^ ^ M 1 6# $t # IS tfr tfl ft ° 

* 

^ Ml 3 7 a^ I^Ji^4tlt*l4/1!i SSfift & • * t «J IB 
ffl ft 3 5 a#. it 4 IS t& "£ -% m 1 6_L - "t 3 0^ * X #1 3 8 

J-X & /£ - *a 4£ 4*. ' & & ftl f£ IS ffr m ft 35a#i%*tlB^it* 
^ 1 6_t - 4i IIP ■* *L 3 0|& iiJ -H- « 2 ffi 3 8JX ^ ^ ^ - 4* 

^f7F4L*h^37a^ffl.^ > ^ ^ 3 7 b - 3 7 ifL • & * 4fc 
^ l§) #. # # rfrj ^ /£ ^ ?>J Bp d. j£ 3 6 at ' itb ^ ' * -to ?>} £f la 
j^, 36b- 36cv36di^#«l'l**.«il|tls|*#^fl6^A-m 
a»jtt*fcb*t^J^aa*36a-'36b- 3 6c- 3 6 d_L ^ /& #J 
$W I* ffi # ^ »T & it ffl ^ 1 6# & ik m ffj tTL ft » ^ 

#J ^ tft ' ;&±.«t&a&«f6&#-4*ii£M*;L ' *>j fa & t ia 2 8 

&*4£^^?L3 0tfib£a(j#r^#;L^j&&f: . a lib it /& it 
?L 3 0^ °f itj $j j& ib flti isL >h • & % ffi $k *k n it U it 
3 4fl6A- tft*b!6^Bi^'fiti ; 37a> 3 7b> 3 7c 

a ^ I I ^ ^ ^ t ^ ^ I, ^ * ^ t &d # ^ « 

fsj m itb ' £ ^ m %k @j & $k TA i& ' S'J *» jfc t pi 28 

H.#j£ift , **L3 0-*ife*a5at£fi(j/LI5Jte:t ' <T 0 *b i& 
°t ?L 3 0°t ifc A • i& ffi i& -f *J it 4& ^ 3 4a^ ffij 4& 

^ ^ 5t Hl i • *»*b#-#*te*|-lfc37a*.37b* 37cH ^ I ^ 

£fe&*h^m&%, & & • n ^ m m z. > ffl s. & 

iL^ffi|=-^f^4L^|S]?'JEp(I^ l 36a- 36b> 3 6 c4l *|- & 
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37a* 3 7a' * 3 7a' ' &} * ffi • ^ 7 ft ^ SI » 
=. #h H. 37a* 37a' * 3 7a'' • *» ffl i #r tf » 

& H H 3 6 at *h ML 3 7a' 4a *t ^ ^P g j& 3 6 b+ #h Ml 
37a' 'fifi # If it <t : ^ ' A^*-if It 28£| 4& ^ & ^ 
?L 3 0°# dj I?|Hfrf6!i/i^^t ' 0 ifc. ?«] £p & 3 6 ct #F Ml 
3 7 a ' ' ' b£ m tb ?»J £p H Ok 3 6 bt #h Ml 37a , '4a#&*##Jl 
♦ & ft ffl ^f- * it # M M ?'J t? (& 3 6 b¥j m % it ffi & ft % 

m 1 6#j j$e % m ffi • 




Ep IS ^ 3 6a* 3 6b* 3 6c* 3 6 dt #J t£ #. H £p & ^ . # 
J|- # ft -J* 4 $5 i$k & 4 • ^ t ^ II t it J- ^ * f ^ 

$ 1 ft 'h* ^ *l t£ « tfl St ' # £ °t .1 ep ^ m 1 0$) 

^ it ft n t? - ?>j ^ t # /9f ft m & 



m X ' ®^Mb&$tWm%)t1lffi%LJB.#&&] 

iF & m ° °k -% m 1 6^ m & ^ m % & ai..** m % m 

3 9 a * 3 9b* 39c* 3 9 dm m % *n ^ d& if 3 4_L & £fc i® ?<J £p (3 

36a* 36b* 36c* 36d^ #j £p - $>J t£ ffl #. » & t £'J *t 
4§&ffrtfl$£3 9a* 39b* 39c* 3 9 d#. & ^ # a£ J§g % m fit 4£ JL 
1j #T ft ffl ^ ^ ^ ?I'J fit JIB f& tfl. ft • g| ^ m ♦ 1^ iDPjJ 

^,®#.#^=.&J^40a* 40b* 40c£-tiL&#l>40a* 

4 0b* 4 0 c#. ^ ^'J * m &3 M ft, » *i x & ife 4 0 a * 
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i in (ID 

4 0b- 4 0 %\ * n M % & & £ * ^ "t ?L > f il t lr & I 

#■ - ft) n m % m ft 39a- 39b- 39c- 3 9 dfrO ft & Jlfc fc? # 
*B 1*1 # * M ' ^^IJIRt 3 9 a - 3 9b- 39c- 3 9 d^L 

IlL'&Ma^Sgtfr'tM Vp^- j»J t * m % m ft 39a- 39b- 39c- 
3 9 d ' ffij ± # 60 >F JsJ & jfc £•] t% m % m ft 3 9 a - 3 9b- 
39c- 39dt ' 5S&Jlfcllf&±«$&JJ&^^«tti$M W itib dT 

^ ^ 4a # ' *» IB #r tf » $4 jib tfr tfL ft 3 9 a4^ ?g & Jlfc ffi $l 

3l m fto %k m TA ft ffi m fifb d T^: £a > ffij asl ^ « St. 3 5 d 

31 & tft «r & ± 41 t!r JUL «fr ft 60 fel f B 1 Nb d -fe » ' B jtb 

*f«*^tflifefejE.^*ft & * ?>J £p & *S, 36a- 36b- 
36c- 36d_L #r ^ j& 60 *| tfc ffl #. ?>J £p & ^ > & & Pft M «I 

1^J§g^-tflft39a- 3 9b- 3 9c- 39dti$fl3;^"fr5^ 1660 15. 

-ft IS % tfl ft ° 

*fr #- M H -fc •H-b^iJ|^«f*4:&* 4 0a6d it A * t 11 ° 
& 40af Ji 4 i. It .f ?i§ 3 8#r j& ' t£ & t ^ * 
# -1 ft 38a ' 38b£. & .« m 1 6_h ft Bib =. #1 ?l 3060 ^ /F 
|5] -ft- ?L 3 0 a » 3 0 b#r °£ its » & t £'J i% m % Ifl ft 3 9 a# ^ #J ff 
% °% •% m 1 6_L IMS 0 ^ it *L 3 0 a - 3 0 bffij ^ #J It d} S ft 

3 8' jfc *T #'J m IMa HP 4l °£ ?L 3 0m 3w ifc 60 & ^ 3 8* ^'J . 
ifc ^ m & ffi 3 8^ & ife 4 0 at 60 ^ # 'It ^ ° # ^ & ^ 4 0 b - 

4 0 c*. t$L ' * # ^. is] # # ^ ffo ^ ^ Ifr H £p ^ ^ 3 6 at ' 
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i - (12) 

it ft ' & ft, £p & i& 3 6 b * 3 6c- 36d_t#&J&:2]F&#c4£l5] 
#. # # ^ j& • £K » #'J it ?'J £p i£ 3 6 a - 3 6b- 3 6c- 

3 6d_h m % & #i m m & n ** * » it # ?<j £p ,& t & & ^ 

#.#&#r#*Ji*J16$&mft35a» 3 5b- 35c- 3 5 dt it ffl ^ 
°£ * Jg 1 6# £ JS6 *{r tfl. ft • 



^ #J & ffc » i£ Pal M b£ ft dTig • I'JS^tt PlUilSlfr 
J&«rP24^fl&/£&-&£,tt?'J£p^Sfe » & ffi 3 8<# ^ ffiS- to 
£ ^ & aa A to i • #r J-X & ffi 3 8^ ^ %L m Afc ^ # Ifc & & 
4 Oat : # *h ' ^ M ffi, pjj dTi£ • M H « jfcjfc * ^ it • 
Jt'J 4 ffi 3 8 A 'J> ♦ ft 4b • & >L * m tfj & & fa & ' it ffij ft & 
% 4 0 a# & ^ ^ & & 4b ' • @ilfcft-sr^**§t^feML4 0?'] £p 

/J- it Jfr ' «■ ^ n & #J 

m U m % "tfl ft ' flq*£ig^:^Jt6$&iflSfe&Pffl*#^ , 'fr*£P 

& i of 1 it *r ?»J £p — ?»] £p ir +4 #f ft. ffl # ss % m ft * 

% ft ' ia^«r?F4:>U^JSfcm* 39a' 3 9b- 39c- 3 9 dft 
T m & m % °t £ *fl 1 6^ £ @ =. #r 7F ^ «■] f£ ffl & ( ft Up #1- 
**. 37a- 37b- 37c) » J» ft fll # # *J 1* « &.4l * ffi 46 
**Ja&4k*tt46#**j£^;*.;fr':Jt/h46#* ' # *P & 4£ 

i£ it ^ ^ IS $5r tfl ft £p ffl # ^ »£ 4 ep ^ ft 1 0^ l& it e n 

Bp — f>\ Bp % ft ft ft % tTL ft » # i|J'J ^ f 8^ i 
JH ^ tft ft 6^ i 6^ ° 
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i - &WtLy\ (13) 



n ^ m m ^ • n ^ & & # 8 ^ jsb m st & je. & ^ ^ ^ 

^ # x ^ $j t£ j§b t& m ft &o & ^ & $ • a t ' ^ n 

60 m & m % tfl ft 4 1 a > 41b- 41c- 4 1 cttfc JSK 4> *fr & 31 16a 
it # £t JE- JIB tfr tfl ft 60 # ' ^ m til. ' #■ - ftj t£ JIB ^ m ft 
4 1 a - 41b- 41c- 4 1 d60 n & Bk m A % *i ^ 60 ¥t & ft ' 

m M: flUL #r & ± jib t& #r 4l ft &o fig ft ft?> 4a # » a >SL ± jib 
tfr #L #r * # & m 60 # £ . i # 60 ^ is) & ^ & #<j t 

1 1% m % % % & M € 1 4*. H. ^ Is] JIB t& € £ Vpf ^ 
^J^ lllitflt 4 1 a - 41b- 41c- 4 1 d » *» ffl A. #r ^ > #'J t £ 
J|6*!rfflSfc41a4L€£^M4&4S. ' fa £'J t£ JIB % tfl ^ 4 1 d4L t 
«^<t**-jW^t*t&«l«;41a--41b- 41c- 4 1 d"*T ffl *. 

1 6J. 4l B9 -H. «f ^ ^ *J J 4 @ t ( # Bp #h Ml 3 7 a - 
3 7b - 3 7c) > $&&ffl:#&ttiR!l1&H&^ftft4&J* S % 

*t*6(j<6***.it^*** 'J- ^ ^ * ' ^ BP Ml *- ^ A 
t -B- la * £ fl* A 'J- ^ 60 t£ JIB ftj tfl ft ' ffij t£ it 

^ m % tfi ft ^ « & # & °t £ £p * ^ l it ft ?>} £p - n 

t? W m m ffi 60 jib m ft • 

1 1 # 5g ffl ' si a. ^ ^ # m m % in, ft & je- ^ ^ m & m 

4l ^ eg m m i% m % tfi %t &0 ^ ^ ^ © • ^ ffl a, t ' im 

60 ««J t£ JIB t& m ft 4 2 a - 4 2b- 42c- 4 2 d# JIB tir *t ^ m 16a 

it *t je. m % tfi "ft 60 # ^ ' m it ' #■ — ^ JIB t& tfl ft 

42a- 42b- 42c- 4 2 d60 ^ ^ fl^ #f ^ JS ^ J& ^ 4l Pal 60 h^- 
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i - (14) 

m fA m> # ' ±. m % JUL «r * # * 15] 60 # M ' a 

% 4& it € 1 4H 4* *a i§] jfs $& % & v ^ m t% m & m %t 

4 2a- 4 2b- 4 2c- 4 2 d » ffii i * ^ ^ I^J ft * *MS jfe t «r * 

% * m ¥i & & b$ m ° -fr m Jl pit it ' am m % m st 4 2 

& JUL «f * # .ft b| M ' ifii j»J t* IS f& 111 St 42d^_ !S & 

JUL m * * ft -k 60 # i* m • /IJ^^fJ Iflt 42a> 4 2 b - 

42c - 42d«Tfflif>.J|Bt&-t*^ 161 4 i ^ ^ff 4l >1'J ^ i #. 

( # *P & j& 4 0 a - 4 0 b - 4 0 c) • & ft. til & & ^ £j £ . 

$5 A * & & 22 8L & it - ft « is ffr ta at. ait^'t 
ep 4fc 4ft l 0^ it # £p - ?»] ep t # #t 4£ J3 60 is t& m 




# ^ >f I I • °t 2 ^ l 6^- #] * ^ isj .A % 60 *J « % m at 

35a- 35b- 35c- 3 5 d^/f IS ^ ffij ^ ^ 3 4 fsj — ^'^ fiM 
44a- 4 4b- 4 4c£- J5>J ?»] Ep £fc -fgj t£ @ #. 4 6a - 4 6b - 
4 6c- 46d°io®+m^ ' # ; — »] SI 4fc 4 6 a - 4 6 b - 46c- 
4 6 d& ^ * - & 4 8£K Sl JL AH 5 0 » ffij & 4 8a J[ 

& 5 060 ^ & ^ J5'J & ffl ?t m ^ & * ■ 4 0 a v 4 0b- 4 0 c^ B9 ^ 
m>F^#^37a- 37b- 3 7 c60 ^ *a JSJ » @ itt ilt # 4 

& * si • ^ *h ' * «fe #j ft i m 1 m & - m & n 

cp J£ S. ' * M m CM 0 ^ & ep ^ & ffl .» # 

ft £p ^ % i o^l ft ^ £ -fr >^ ^ % m & ft ^ ' >m #x ^ ft 

* > a A * & ft ^Jc . ^ a = ?ij £p I ^ 44a^ 44b- 4 4ct 60 
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&m&w (15) 



m 111 & ft a- m n m 
^ it m & #1 *t sl & & 

& ft 7jc ^ »t ?l % ^ 



# & & ' sfc *t & • a A ^ & • 0 ifcb 

# & & & 7jC » gR. *x & ft ' JSC ^ -Jfr 

is $& ifi ft # a • 




*o ifr #f i£ ' # — 1£ J§g f& 1H. ft 3 5a- 3 5b- 35c 35dt ' 
i £r &) ^ ft Mb ^ £~ ^'J i£ J§g % tfl ft 3 5 a - 3 5b- 3 5c- 35d 

3L3Lm®j%kmgr%^ m # # #ft b£ mj • #r « > ^ i n ^ e 

#i 6^ # ^ b| f B ^ ^. t i IS ^ t #i ^ # ^ a| fal i§ f . g.j 

&f:Pil2 8&;&^^^?l3 0/^^£i#ft$J,l^j&&# » S Jfc 
ft ^ ift ft #5 A 'J- ' 3. ft A fj it & ^ 3 4b^- A ti itfe. 46 
# ^ ^ 4iL S. • ^af ^it 50it, »'-&ft*TJfeH£4$* 

& ^ m m *£ ?i 3 Offj t it • a jsl m & ft £ 46 # * 

ffl #. 4 6 a - 4 6b- 4 6 c > 4 6 J[ Ml 5 0^. <g #'J ft ffi % m S & 
4fc £ 6* 46 # * • it * # ^ ']> # # » ^ Bp JL Ml 5 0 

*i#9t^SA*'h4f-fl(j j*J JIB ft tft ft ^ ^ ^ ft ^P * #b 

i o# it e ?'J *p - ft] ep t *t m ft m ft m % m ft • 

i£J§gt$mft39a- 39b- 39c- 39d^*§S^^ft5f[16^£.ffl 
+ m ^ m i% m «. 4 6 a - 4 6b- 46c- 4 6 d » m '4l til % to] i% 
m 4& 4 6 a - 4 6b- 46c- 4 6 d^ Jl Ml 5 0 _L #j ft $j 4& £fc S ^ ^ 
£^^#* CJLMl5 0*t#^^i&^ )- ^J^4 8^^^^L - 

& # ?^ * ft ?a A 'j> ^. m. *. - ^ # «'J 1* JIB tfL ft # °t 




Bs- it ft n ep - n ep ft ft m «. ^ ; « m 

^ # ajMt je. tfi ^ # a #j • 

IS) * *b ' 4- # a ^ % $& tn % *t JE. 3r >£■ # & ffl a ^ #r 4l 

»J 1* « tfl Sfe 4 1 a - 41b- 41c- 4 1 d& m fh it ■% m 1 6 J. £ 
i + ^T5F^ t* ffl 46a- 46b- 46c- 46d > & & ik ^ $J 
t£ m #. 4 6 a - 4 6b- 46c- ASdz. & 5Q±. tft & ffi tfk & & & 
fa #} fib & i ' # ^ Jl J& 5 Ofe # ft a A 4fc 'h # #. i£ * 
- 4b # m ** JW tfl. Sfe # ^ °t 4 £p * A 1 Of BfS- it 4t ^p - 
n ep f ^jurftffl ' # T i£ f»J # a £ JE. « ft 

ffl m tt: 4l ^-J S3, M ft tfl. Ife 4 2 a - 4 2b- 42c- 4 2 41 ft it 
•S ^ 161 i a + ^ 7F 4: >I'J 1 t 46a> 4 6b- 4 6c- 4 6d> 
m '4l $L m $ «. 4 6 a - 4 6b- 46c- 46d4^&J&48#j^3 
* & # ^ m A * & & S?l — ft »j %^m% tfl Sfc # 

-* it 3 t? * & i of m it e n - n t? ~t ft m fern m mfh 

m > ^ ^ & m ^ & w %l m in m %t #j & & ° 

tt >i ^ ' & & w m & tfL %l & jl & m m m m m & jl 

^^m.^^t^^^ri^^j^^j:^. • # ep # j§g ft m at 

jl jt & «r « -fe # ;t a-j t% m # ' a n m kkhii 

tt ffl * ^. * I*] QL % & @L & * ft 31 ' £. . & & 4L 

& ^ ^ ^ A ; *» itb m n an *i $ *j «-j mm %k *~ n ^ 
•a ft & # & m i 1 2p - 
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' ^ # m m m m m. sl 3- & # ^ £• #l j- at ^ $t & m 
#a 32. ^ & 1 9 -r <a »j u ft 3 4_l ?>j Ep m & & J. 4. *a # & # 

flL 4S«^*f«^ 3 4 _h # H t? 'If - ^ #J tg, » ^ °£ ft 

1 6?»j ep #j n m & ft ' f£ #1 j& « 1 9«. ♦ jet s» *. #1 

*h & «S %L *t 48 »l ffl m ?<] £p ?k %l m & \t ' j& & ^ 

#>j t j& 1 2*'j ffl — # ^ 4. 3g ^ ^ & ^ *f- it ^ m & #j ft m 

iSL X ( # £p #-J iff -«J ^®tti^6?l^^f) ' ft ffl A 

* » «• Sl ft ffl ft A # > ft ft. ft Ep 4t ft 1 (M£ 4*. & Ji & 

n m % m w & t # $j @ & » i*j ^ 

tie j»J SI & m 3N- #J $J t^^g^tfLSfetS:^:^^- ft ^ 1 6#j J§i 

t& m & An & /& ft ep 4t ft 1 04l i 4st i m. % • ' 

4a *t E *» » # Jig tjr tfl «; Jt 3" )k #»J ffl ' ^ m 

& % #) m t£ m % tfi sfe 41 §1 '$& — ^ ft ^ ^ — ^ _l £p ^ 

it 4® ai « @ m • m & m. % & & ^ e p ^ ^ ^ ^ ffl 

m ' ft ft » aj h # m «■ i& ¥j m tK m % m «t t?t ^ ^ n 
it ft ^ 6^ n ep — &\ ep t # m * ^ m % ta st ' # ^ # a ^ 
^^m^^ci^r^^^:^ is] °t ft ^ ^ it # <I± * % m s& 

* ^ ffl ^ Jt ^ - ft Ep * ^ 6^ ft 7jC H. ..^#lfl«fc1R 

Ife^iL^^^^l^gp^^U^tiLt^^fJtft^EJi^ft^ 
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i - ®Wt$LW (18) 

^fUtitt^^t^lt • « >fll t£ »£ 2 ^ ffig- it ft n £? 

a _l m # & * & *n ^ 4£ * #j • /l & % m t tt -i- 

M IE ® #f 4^ Mi * ^ 4t & # • £ Ilif ^.j ^ 

m 




5$, «■¥■«. «W 




B - ^ A ffl 3£ W 

life -Mt * * B ° 



— — ^7 P^l 
J==- 

Eg ^7 ffl 

35- J*; ^ 

^\ ^ 

-fc >^7 B] 

/X ^ 

tTL fife 

A* ^% ^ 

% tfl f£ 

~|~ ^7 ^ 



- m 



=- #T 5F 

IS 7F ^ 

60 >&. ^ 

60 & ^ ^ 



tfl 


ft 




jL >i- 


tfl 


ft 


60 


^ 




jL 




* 60 3? 








'F Bl 






SI 


£p H. Hz, 




jL 


2r 


& 60 3? 


60 


at 


A 


]\£ By 


ft 

o 




JL 


^ & m 


ft 

o 




jL 3r #f 




JL 


2r 


& 60 % 



°t * £p 4t 



60 asfir 



& 60 
# ft 



^ ^ 34 /H'J t£ 



mm ft 



A ^ ft ft «. IB 



1 0 
1 4 
1 8 
20 
24 
28 



*P £ a 

an # >si % Sa- 
tC, 'IS la 

°% ?l J§ 

% % fa. 



1 2 

16' 

1 9 

22 

26 

30 



& #'J € s& 



fc> $V 7t # 



a 
aa 
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1. — %L *st JL ?>J Ep ii ( printhead) ^J§gtfrtfl!&^3->ir • 
£ & ^ * : 

( a )4£ ffl *t $l m th m %t %\ Ml fh t& n Ep m a ^ — ?'J Ep & 
^ _L ?<] Ep £ & It >fgj m & ( test pattern) ; 

( b ) i t^tti 5»j tan - Ep j& f #it m i% m 

ft ; 

( c ^ n n cp a t m. ^ ^ ^H^m^>s^-^^n^tn 

ft ; 

( d )«. m i%$nkm$t]tfL%ifrmttjn?>] tp m ?<j Ep f # ° 

2 . *» t *fr * *>] f& ffl £ 1* m 3- & > * t t£ Ep ^ 

^ — °t si (ink- jet printhead) » aAttlj^a^^ 

^ (a)t # ^ t£ & ft -h ?i *t Ep & ^ ( swath) ^ M H 

Ep t£ & $k m m m * • 

3 . *»]JSLIHJp 2^ m i£ 4l >5r * ' * t # - j»J t£ * 
tfr tfl. ft & ^ — i iH $5 t ^ ( main printing pulse) » 

t£ it m m t% m & t& m *l & m $» m m & M M m — t m ^ 
^ » a i n it i %>] t% m ttj m ^ 3l it. m 1% %k m % m m ^ 

I 5 ] E ^ I, t ( pulse width) • 

4 . *p t ffr * *'J le, ® # 2^ m ilk ^ ^ & ' & + # — 3H t* * 
^fr tfl. ft & # — iHtiJl^ ( main printing pulse) » 

n *t 'f® #j t£ jib t& m * 4l i jk t& jm. m % *j- m m — m % 
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( pulse width) • a A i£ 41. it #1 £'J i£ IS f& tfL ft ± 




JUL #f # * A * I*) 



i i£ tit. ° 



5 . in t *t # *'J le, ffi $ 2& ft & *l IT & » & t # - £'] I* IS 
f& tfl ft & 't* # — :£ IS f& Jill #x ( main printing pulse) J-X 

— 18 & J& HT ( pre-heat pulse) • 41 *L ^ Ssl i% IS % 
tfL ft ± IS J3& m # fj- 2& I s ] — Jlfc #f X. & ( pulse 
width) ' t£ 41 iU^IH»mt^fi JSfc. «f # * ift 15J — 
%k m % & ' A t£ 41. 11 £'J i£ IS ffr 1ft ft 4L ^ JJ6. «r ^ •£ 
IS tfr J& #r 4l ft # ^ is] 31 it ft • 



6 . *» f If # *'J |& ffi $ 2^ m idk 2r * ' * t # - j*J I* IS 
^mt&^t-ilSl&II^ ( main printing pulse) a 
A — ffi ^ 96. ^ ( pre-heat pulse) » It ^. ^ #J l£ IS fh 
1TI ft 4L ± IS JJJ& £f # *f m - t t t ^ ( pulse 
width) ' t£&*t4H#]-t*l6$&mft4Lft&J&^&±.l6 & JUS. 
«r ^ ft i * M m - & i a£ ft > a A Hi 41. *t #1 «'] * * IS ffr 1ft ft 

^ ^ & m & n m ^ m «l * & & ° 

7 . ^ f it # ^'J ^ S I 2*1 /9f i& ^ 2r ^ • ^ t i U f # 

» a a 2> a ( b m # & 4i #t m m « m 

8 . *» t it * #«J H, ffl Jj? 2m m it ^ 2r » * t i£ 7*1 ffl #. 
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f 16 ffl 



°T £P it! & 

' - H & 



4* ff - 



& % ^ ' a A «U ( b )it Jfr t£ & 

4 ft * * # * t* e P f & 




/>J t$ B & 



9 . *» t * * *J ft ffl * 2^ m it ^ ^ > * t « »J i% t # 

# # j& 5. ^ - ie . a ^ ^ m ( b )# ft tit n. %l it i® asi b 

t 3 5. & £ t£ it z~ m B «. ' ft 4t S£ ^[ It IS j»J 

t*B&^££*&JC*£iSifr4L3t']i*B#. ' * ft % i£ %L *t 
4® *'J t£ B t ft >Sj A * f£ it if*. ^ ft| t£ B #. ° 

10. *>H**JftlB? 2« /9t i£ i ^ * ' * t f* *J t* =f # 

# «■ & «t & -fin ie • he n it m m. & & »i n m * m m & » 

a A 4* ( b )#, ft tit t£ it t * B #. ^ 3 5. ^ * *t t£ 

it ^ ^ m i& m & • #i tit ts & & 4i *j t*B#L*-*&#.$fejfc 

f£ it ^ S£ B #- • . * ft tit t£ It 43 B #. t ft *» A 

# * Jfc /«E s£ #J ^ I i » 

11. *»tifr + #«lftffl£ 1^ fff it 4l ^ & ' * t tg Hp Jg # 

— "t ft ^ ( i n k - j e t p r i n t h e a d) » « 1 t ?<J ^ ^ # 
«H (a)t % ft- n & it -L - n £p S ( swath) t ?'J £p tli & 

it 4s m t * m & ° 

12. -kP t tf # #j ft B ^ 1 IjI m it ^ * ' 4 t -I - ?.j ^ 
i^tHE^il - i^it&Jia^f ( main printing 
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pulse) ' t£ ?i & $1 n, m % m ^ ^ ± jib jh. m # £J- & 

# # J6 * mi JUL ^ % & ( pulse width) • 

13. t it * 1 1^ m 34 4l • & t # - am t% 

m$fitfl%LtL&%--3Lmffi%lkffi ( main printing 

pulse) ♦ m n & m »i t$. m % m %t ^ i m % #r n M m 

— %k ®s % ( pulse width) « « A t£ & 3&J t& IB 111 
Ht ^ ± IB f& JH. #f 4fc 3N- i& ^ m € : M ^ -fit • 



14. *» f t # ^ I I 1 1^ m 3i ^ 2r ^ > t£ 

m & m %L & & % 3l m ifi &k m ( main printing pulse) 
W & — ft & J3& #f ( pre -heat pulse) • t% it $i M />] si£ IB 

% ^ ^ m% n m> n - % m. ( pulse 

width) » lit & & 48 S'J ^H^tflt^^^tf #. t I l§) — 
m % Ok m Z- RJ M M * 1=0 24 H o 

15. in t ff # *'J IE S # 1 1*1 ft it ^ 2r >ir ' * t - «J 
m%jiH$itL&% — Hmttj&k&i ( main printing pulse) 
« — ft & JI&-£t ( pre -heat pulse) • & it 48 j*J 1* J56 

t& tft fit ^ i ib % «k m % n m m - vk m % jsl ( puise 

width) ' t£&&^>:&Ji*l6t&m&4Lft&JJfc*fr&±J§St&JI& 

«r ^ W n m m - & n h . « a t it ^ ^ n m t 
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m & j& m & n m * m % & • 



16. *»f iHiHftl* 1 1^ m ijt ^ 3- * » ^ t ^ U ^ f 

m #. 1 1 i ^ - i $i ' a ^ ^- j§$ ( b )# ^ ^ t£ & $t m *i ^ 

® & * i£ JL Ml ^ ^ # * & & f£ it ^ **] B & » 

17. *» t it # *j n n 3? 1 1^ m it 2r . # t n m * * t 

If^fl5.^-i^ ' SX 8l m ( b )# $ f£ ?£ & igl £>J i£ 

SI #. ^ % % St & & ^ t£ it 4l *| t^, b # > t£ it isi 

ftl © & jft & & ^ S£ it Jfr $J ' £ ffc 4(t HE 

it -fill /1'J f£ B t -1 ^ A 'h * 5t t£ it fl*. ^ B #- 8 

1 8 . - « 3?»i Ep & a ' * & ^ * : 

— ?«J £p ( printhead) » ^ &>it tt# °t ^ ; ^ 

— 4£ *J « *&■ ' € it & ^ f£ ?>J £p j£ > ffl*.«.ffl^L*t-fa«8^ 

m sfe ^ m m % m n e? m _l s. a? — °k °t t i& u - ?»j ep ^ 
^ _t ?>j ep *t 49 t £ b * ; 

& t t£ ep «. X it ^ t£ ?I *t 1® asl B #. t - ?»] ep & t 4ft 

#J i*B&/^*fr,!&4L-*£teJi6t&m$fe ' it ffl t£ #£ ik m 

$tj m ffi, & m & m ?>} t\> m ?»] £p % # ° 

19. -ko t tt # #i & s ^ 1 8^ #t it ^- ?'J cp 4t £ ' * t n n 

£? m % % — "t % m ( ink- jet printhead) • 




20. t t -i g i i i m m & ^ n *? it * • * # & ^ 

- * M£ #1 *t & fe. ' € it & ^ Hi * 'J % & • « & #S if* f j& 

*a * *t m n * ^ *t ^ ; 

ffl # t # - ft ^ it ?»] £p & t 4ft ft *i t* m #. - 

r 

21. ^ t tf * #'J a H « 2 OjS #r s£ 4l £p 4t i • * t« atf 

ffl m % *r n t? & *L$k% % - m & % & • « is *>j € ^ #. 

sg *t # »-'n&jL«!Lt«^** * & ft & t& n t? 

o°o f *fc J»] « ffl #L • 




L 



% 1/31 I 





# 4/31 I 

(ft 





« 5/31 1 











% 6/31 I 
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3? 7/31 1 
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£ 8/31 I 




% 9/31 I 




£ 9/31 I 




£ 10/31 K 




# 10/31 K 




9 H/31 £ 




(4. 6«.)t*fr##^€«l:*tiE.?«jep«4LJ!8t&mSfe^^r^mt 
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% 12/31 I 





# 13/31 1 
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* 14/31 5 








ff 15/31 1 




# 15/31 1 

LP V 




* 16/31 1 




# 16/31 X 
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